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TECH CENTER 160012900 ^ 
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O 0/-00 . 7y 4 -52 - TIME: 14:00:34 


ENTERED 


5 <110> APPLICANT: Tomb, Jean-Francois 

6 Bramucci, Michael G. 

7 Cheng, Qiong 

8 Kostichka, Kristy N. 

11 <120> TITLE OF INVENTION: Rhodococcus Cloning and Expression Vectors 

14 <130> FILE REFERENCE: CL1709 US NA 
C--> 17 <140> CURRENT APPLICATION NUMBER: US/10/007,452 
C--> 17 <141> CURRENT FILING DATE: 2001-11-08 

17 <150> PRIOR APPLICATION NUMBER: 60/254,868 

18 <151> PRIOR FILING DATE: 2000-12-12 DPOPIX/P 1 ^ 
21 <160> NUMBER OF SEQ ID NOS : 30 IiCOCIVLLLJ 

24 <170> SOFTWARE: Microsoft Office 97 

27 <210> SEQ ID NO: 1 FEB 1 2 700? 

29 <211> LENGTH: 1140 _. A _ 

31 <2i2> type: dna Technology Center 21 00 

33 <213> ORGANISM: Rhodococcus AN12 — 

37 <400> SEQUENCE: 1 

38 atgaccagcg taagtgctga acacctttcc ggcaaagacc ggcctcccgt cctcgtgtcg 60 
40 tccgataagc gcggcatccg gcacgaactg cgacccaaac ttcaacaaat caccacgtca 120 
42 gaaacattta acgcctgtgg ccggccgatt tctggcgtga acggtgtgac cattgtcaac 180 
44 ggtccgaaag gttctggatt cggaggcctt cgttcctgcg gaaagggctg gatctgcccc 240 
46 tgctgtgcgg gaaaagtcgg tgcacatcgt gcagacgaaa tttctcaagt tgttgctcat 300 
48 caactcggga ctggatctgt tgcgatggtg acgatgacca tgcgccatac agctggtcag 360 
50 cggctccacg acctatggac tggactttcg gcagcctgga aagctgcgac caacggtcgt 420 
52 cgttggcgta cggaacgtga aatgtacggc tgcgacggat acgtgcgcgc tgttgaaatc 480 
54 actcacggaa aaaacggctg gcacgtccac gttcacgcgc tactcatgtt cagtggtgac 54 0 
56 gtgagtgaga acatcctcga atccttctcg gatgcgatgt tcgatcggtg gacttccaaa 600 

^58 ctcgtatctc tgggatttgc tgcgccacta cgtaattcgg gtggtctcga tgtacgaaag 660 
60 atcggcggtg aagctgatca agttctcgct gcgtatctga cgaaaattgc atctggcgtt 720 
62 ggtatggagg ttggtagtgg cgacggaaaa agtggtcgac atggcaaccg tgcaccctgg 780 
64 gaaatcgctg ttgatgcagt gggcggggat ccacaagcgt tggaactgtg gcgagaattt 84 0 
66 gagtttggtt cgatgggacg tcgggcaatc gcgtggtccc gtggattgcg tgcccgagct 900 
68 ggtcttgggg cagaactaac agatgctcag atcgttgagc aggaagaatc tgccccggtc 960 
70 atggttgcga tcattccggc gcgatcgtgg atgatgattc ggacttgtgc gccttacgtc 1020 
72 ttcggcgaga tcctcggact cgtcgaagct ggcgcgactt gggaaaatct tcgtgatcac 1080 
74 ttgcattatc gattgcccgc agcggatgtg cggcccccga taatatcggt tcgcaagtga 1140 
77 <210> SEQ ID NO: 2 
79 <211> LENGTH: 379 
81 <212> TYPE: PRT 

83 <213> ORGANISM: Rhodococcus AN12 
87 <400> SEQUENCE: 2 

89 Met Thr Ser Val Ser Ala Glu His Leu Ser Gly Lys Asp Arg Pro Pro 

90 1 5 10 15 

93 Val Leu Val Ser Ser Asp Lys Arg Gly lie Arg His Glu Leu Arg Pro 

94 20 ' 25 30 

97 Lys Leu Gin Gin lie Thr Thr Ser Glu Thr Phe Asn Ala Cys Gly Arg 

98 35 40 45 


file://C:\Crf3\Outhold\VsrJ007452.htm 


12/20/01 


Page 2 of 7 


RAW SEQUENCE LISTING DATE : 12/20/2001 

PATENT APPLICATION: US/10/007 , 452 TIME: 14:00:34 

Input Set : A:\CL1709 US NA Seq Listing.txt 
Output Set: N:\CRF3\12202001\J007452.raw 


101 

p rn Tip fipr fil v 

IT A- \J XXC OCi VJXjf 

Val Asn 

v a x no xx 

Glv 

Val 

Thr 

He 

Val 

Asn 

Glv 

Pro 

Lys 

Glv 

vjx % 

102 

50 


55 





60 





1 

J. U -J 

Oci Vj X jr tr lie vjxjf 

VJXjr UCU. 

fix y 

Ser 

Cys 

Glv 

Lys 

Glv 

xxp 

He 

Cys 

Pro 

106 

65 

70 





75 





80 

1 OQ 

X V -7 

o v-r jr o nxu vjxjf 

Lys Val 

Glv 

Ala 

His 

Atct 

Ala 

Asp 

Glu 

He 

Ser 

Gin 

110 


85 




90 





95 


113 

-L J- J 

Val Val Ala His 

v ci x v a x rvxu n J. o 

Gl n TiPii 

Glv 
uxy 

Thr 

Glv 

Ser 

Val 

Ala 

Met 

Val 

Thr 

Met 

114 

100 




105 





110 



117 

Thr Mpt Arcr His 

nix nc i» ax y xx^o 

Thr Ala 

Glv 
vjx _y 

Gin 

Ara 

Leu 

His 

Asp 

Leu 

TrD 

Thr 

Glv 

VJJ_ Jf 

118 

115 



120 





125 




1 ?1 

J- A -L 

T.pii ^pr Ala Ala 

XjCIX O CI nlQ n±a 

Trp Lys 

Ala 

Ala 

Thr 

Asn 

Glv 

Arg 

Arg 

tr 

Arg 

Thr 

122 

130 


135 





140 





125 

Glu Ara Glu Met 

Tvr Glv 

Cys 

Asp 

Glv 

vjx_y 

Tvr 
x i x 

Val 

Arcr 

Ala 

Val 

Glu 

He 

126 

145 

150 





155 





160 

129 

Thr Hi s Gl v TiVS 

Asn Gl v 

TrD 

His 

Val 

His 

Val 

His 

Ala 

Leu 

Leu 

Met 

130 


165 




170 





175 


133 
j~ -j ~> 

Php fipr fil v Asd 

Val 5?pt* 

Glu 

Asn 

He 

Leu 

Glu 

Ser 

Phe 

Ser 

Asp 

Ala 

134 

180 




185 





190 



1 37 

MpI" Php Asd Atct 

llC L. Xr IXC ii O ^ iii. y 

Trp Thr 

Ser 

Lys 

Leu 

Val 

Ser 

Leu 

Glv 

vjx_y 

Phe 

Ala 

Ala 

138 

195 



200 





205 




141 

Prn TiPii Atct Asn 

rxu xjcli m y nou 

Ser Gly 

Glv 

Leu 

Asp 

Val 

Ara 

Lys 

lie 

Glv 

VJXJf 

Glv 

VJXJf 

Glu 

149 
1 4 z 

210 


215 





220 





145 

Ala Asn Gin Val 

nlG nop V3X11 VCLX 

T.pn Ala 
j-icu nxu 

Ala 

Tvr 

Leu 

Thr 

Lys 

He 

Ala 

Ser 

Glv 

VJXJf 

Val 

1 4fi 
X ** u 

£t £* *J 

230 





235 





240 

1 4 Q 

riy Mpt filii Val 

Vj X jr I'lC U o±U V CI X 

VJ X Jr O Ci. 

Gl v 

A QD 
nop 

Glv 
uxy 

Lys 

Ser 

Glv 
vjxy 

Atct 
ttxy 

His 

Glv 

Asn 

i so 

x .j u 


z. *± .j 




250 





255 


1 S3 

i j j 

A T*rr Rl a Dro T 1 rn 
riX y riXCL r IU lip 

fill! Tip 
VJ X LA XXC 

Ala 

nx d 

Val 

v ax 

Aon 
It 

Ala 

Va 1 

v ax 

Gl v 

vjx jr 

Gl v 

vjx jr 

lien 
nop 

Pro 

Gin 

1 S4 

260 




265 





270 



1 S7 

X J / 

Ala T.pn Gl n T\pii 

nlu UCU uXU UCU 

Trp Arg 

Gin 

vj J- ix 

Phe 

Glu 

Phe 

Glv 

Ser 

Met 

Glv 

Arg 

Arcr 
rtx y 

158 

275 



280 





285 




161 

xux 

Ala T1p Ala T rn 

rVXd J.1C nlu up 

ocx m y 

Gl v 

TiPii 


Ala 

Atct 
f\xy 

Ala 

Glv 

VJX_/ 

Leu 

Glv 
ox./ 

Ala 

1 6? 

X u 

x. J V/ 


295 

£t J -J 





300 





165 

XU J 

Glu Leu Thr Asp 

Ala Gin 

lie 

Val 

Glu 

Gin 

Glu 

Glu 

Ser 

Ala 

Pro 

Val 

166 

305 

310 





315 





320 

169 

Met Val Ala He 

lie Pro 

Ala 

Arg 

Ser 

TrD 

Met 

Met 

He 

Arcr 

Thr 

Cys 

170 


325 




330 





335 


173 

Ala Pro Tyr Val 

Phe Gly 

Glu 

He 

Leu 

Gly 

Leu 

Val 

Glu 

Ala 

Gly 

Ala 

174 

340 




345 





350 



177 

Thr Trp Glu Asn 

Leu Arg 

Asp 

His 

Leu 

His 

Tyr 

Arg 

Leu 

Pro 

Ala 

Ala 

178 

355 



360 





365 




181 

Asp Val Arg Pro 

Pro lie 

He 

Ser 

Val 

Arg 

L ys 






182 

370 


375 










185 

<210> SEQ ID NO; 

: 3 











187 

<211> LENGTH: 891 











189 

<212> TYPE: DNA 












191 

<213> ORGANISM: 

Rhodococcus 

AN12 








195 

<400> SEQUENCE: 

3 











196 

atggatcaaa cagacacgat cccgattgcg attggatgga 

acgaactagc tcaacctgtc 

198 

atggtcgata tagecaaaga tgctgctcac tggctcattc 

aaggcaaaac ccgttccgga 
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200 

aaatctcaat 

gcacctacaa 

cctgctcgca 

caggctggat 

cgaatcccgc 

tcrtaccrtatc 

180 

202 

atccrcracrtccr 

atcccacttc 

cgtcttacta 

gccccattcg 

tccaccgacg 

aceggctgaa 

240 

9f)A 

ccgaacatcg 

ageteggget 

gaacgatttt 

gacaaagtcc 

tecgagtget 

ccagttcgtc 

300 


aaagcagaat 

ctgaccgacg 

aatcgagtgt 

ttctgggatc 

gaegcataga 

caaaatttcg 

360 


ttgttctcgc 

cagcactacc 

tctcatcctg 

ctegtactgg 

aagaatttcc 

eggaatcate 

420 


gagggcgcac 

aggatttcga 

tgcaaccaac 

ggtctgaaac 

cagcagacag 

atacgcaccc 

480 

91 9 
z xz 

cgcatcacat 

cgcttgttcg 

acagatcget 

gctcagtctg 

ccaaagcagg 

catcagaatg 

540 

91 4 

ttgctcttgg 

ctcaacgtgc 

ggaagcttcc 

atcgtgggtg 

gaaacgcccg 

ctcgaacttc 

600 

91 fi 

Z X O 

gcggtgaaaa 

tgactctccg 

cgtagacgaa 

cctgaatctg 

teaaaatget 

gcaccccaac 

660 

91 R 
Z X o 

gcaacacctg 

aagagtgcgc 

actggtcgaa 

ggattegtec 

ctggtcaagg 

cttcttcgac 

720 

990 
z z u 

caacccggac 

tacggcgcca 

aatgatccga 

acggttcgcg 

taggtgagta 

ctcgacctac 

780 

222 

gcgagttacg 

tegaaaaege 

agacctcgcg 

tacgaagecg 

cactgaacat 

cgaccgagca 

840 

99 A 
z z ft 

caacgaatga 

caatcgcctc 

ggaataccca 

catctcggcg 

acataggctg 

a 


891 

997 
z z / 

<210> SEQ ID NO 

: 4 














99Q 

Z Z -7 

<211> LENGTH: 296 














9^1 

Z J X 

<212> TYPE: 

PRT 















9^^ 

Z J J 

<213> ORGANISM: 

Rhodococcus 

AMI 0 
AJN XZ 










9^7 

<400> SEQUENCE: 

4 














9 1 Q 

Z J -7 


no 

Gin 

Thr 

Asp 

Thr 

He 

XT X U 

lie 

nld 

lie 

vjxy 

ixp 

noli 

Glu 

Leu 


9Afl 

Z *± w 

1 




5 






1 fi 
XU 





15 



9 A ^ 

Ala 

Gin 

Pro 

Val 

Met 

Val 

Asp 

IT 

Tl o 
lie 

al a 

Xiy o 

Aon 

Ala 

rVXcl 

Ala 


Trp 

Leu 


9A A 
z f± ft 




20 






9 s ; 

Z D 









9 A7 
Z ft / 

He 

Gin 

Gly 

Lys 

Thr 

Arg 

Ser 

oxy 

Xiy o 

Cor 
OCX 

d 1 n 

VJlil 

v-.y o 

T Vi t* 

1 11X 

lyr 

Asn 

Leu 


9 Aft 
Z ft O 



35 






AO 
f* v 





A 5 





9 m 

Z Jl 

Leu 

Ala 

Gin 

Ala 

Gly 

Ser 

Asn 

Pro 

Ala 

Val 

Ara 

Val 

Val 

Glv 

Val 

Asp 


9 R9 
Z J z 


50 






55 





60 






o ^ ^ 

Pro 

Thr 

Ser 

Val 

Leu 

Leu 

Ala 

Pro 

Phe 

Val 

His 

Arg 

Arg 

Pro 

Ala 

Glu 


Z .J O 

65 





70 





75 





80 


Z3y 

Pro 

Asn 

He 

Glu 

Leu 

Gly 

Leu 

Asn 

Asp 

Phe 

Asp 

Lys 

Val 

Leu 

Arg Val 


Z O U 





85 






90 





95 



ZD J 

Leu 

Gin 

Phe 

Val 

Lys 

Ala 

Glu 

Ser 

Asp 

Arg 

Arg 

He 

Glu 

Cys 

Phe 

Trp 


9fiA 
z u ** 




100 






105 





110 




967 

ZD/ 

Asp 

Arg 

Arg 

lie 

Asp 

Lys 

He 

Ser 

Leu 

Phe 

Ser 

Pro 

Ala 

Leu 

Pro 

Leu 


z u o 



115 






120 





125 





971 

Z / X 

He 

Leu 

Leu 

Val 

Leu 

Glu 

Glu 

Phe 

Pro 

Gly 

He 

He 

Glu 

Gly 

Ala 

Gin 


272 


130 






135 





140 






275 

Asp 

Phe 

Asp 

Ala 

Thr 

Asn 

Gly 

Leu 

Lys 

Pro 

Ala 

Asp 

Arg 

Tyr 

Ala 

Pro 


276 

145 





150 





155 





160 


279 

Arg 

He 

Thr 

Ser 

Leu 

Val 

Arg 

Gin 

He 

Ala 

Ala 

Gin 

Ser 

Ala 

Lys 

Ala 


280 





165 






170 





175 



283 

Gly 

He 

Arg 

Met 

Leu 

Leu 

Leu 

Ala 

Gin 

Arg 

Ala 

Glu 

Ala 

Ser 

He 

Val 


284 




180 






185 





190 




287 

Gly 

Gly 

Asn 

Ala 

Arg 

Ser 

Asn 

Phe 

Ala 

Val 

Lys 

Met 

Thr 

Leu 

Arg 

Val 


288 



195 






200 





205 





291 

Asp 

Glu 

Pro 

Glu 

Ser 

Val 

Lys 

Met 

Leu 

His 

Pro 

Asn 

Ala 

Thr 

Pro 

Glu 


292 


210 






215 





220 






295 

Glu 

Cys 

Ala 

Leu 

Val 

Glu 

Gly 

Phe 

Val 

Pro 

Gly 

Gin 

Gly 

Phe 

Phe 

Asp 


296 

225 





230 





235 





240 


299 

Gin 

Pro 

Gly 

Leu 

Arg 

Arg 

Gin 

Met 

He 

Arg 

Thr 

Val 

Arg 

Val 

Gly Glu 
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300 245 250 255 

303 Tyr Ser Thr Tyr Ala Ser Tyr Val Glu Asn Ala Asp Leu Ala Tyr Glu 

304 ~ 260 265 270 

307 Ala Ala Leu Asn lie Asp Arg Ala Gin Arg Met Thr lie Ala Ser Glu 

308 275 280 285 

311 Tyr Pro His Leu Gly Asp lie Gly 

312 290 295 
315 <210> SEQ ID NO: 5 

317 <211> LENGTH: 6334 
319 <212> TYPE: DNA 

321 <213> ORGANISM: Rhodococcus AN12 

325 <400> SEQUENCE: 5 

326 attcagacca acaatcagtc caactagcaa ggcgacaacc ggtatcgcaa ttcgtgaaac 60 
328 aagctttgtc atgcgtccgc gctcttacga gcaggtgcgg agacggccgc tgcaggcatt 120 
330 ggaaccaaat tctccactgt gatggatagt gcgagacgat ccatgccagt catgtagggc 180 
332 tgcacccaga caaggccttc tgctcggtag atcgtgccga agctgaacgg ctcgttcggc 240 
334 gggttgatga cgtgcacgga tgctgtcttg tcagtcgcaa cagttccgtc cttgcgtgca 300 
336 actcggagca atgcgccagt cgaatacttc acacggccgt cgggagtgag cttgtcctga 360 
338 accggcttga tggggtcgtc cataccggct acgaacaccg ggaactgatc agcggtagtt 420 
340 gcgacgggga gggacgttcc gagctgaaca ttcatgcgag ttcctttgat cgaggctggt 480 
342 acagcttatg tctccggtgt ccatattcag cgacacgcgt tcatctacac tcaaaaccgt 540 
344 acacatagtg tagccagctg tccagttttc gcacactacg ttagcaactg aacatatttt 600 
346 gtggttgatc agtcaataag ctgtccatat ggacgagaaa gaggttcgcg cgatgattca 660 
348 gcgcaaagaa accgaacgaa aaatgcaggt catcaagcag gcgtccgtgg atctgtcaca 720 
350 ctcctggcag accattcaga acgcgcacga ctccacgact gtcgcaatgg agctacgaga 780 
352 agccgggctt caacgcgaat tctggctaca agctctcgcg gacatcacat ctgttgtggg 840 
354 aactgcctct gagctgcgca aatctatttc ccgttttctc gttgacgagc ttgacgtcag 900 
356 cagccgaacc gttgccaccg ttgcagatgt ttcaccgtcg accatcagta cttggcgtgg 960 
358 tgagcatgag tcatcgtaaa aacatcctct gacctgctat ggccccaatg atcacctatt 1020 
360 accaaggcgg cggcttcgcc gccgctgcca gcaggctccc ccacctacgc gctccgcttc 1080 
362 gctcgcgctt cggtgctccg cccgcaggcc caggagcgag tttgcgcctc gtttagtcca 1140 
364 tctaaggggt tcctagctgg cttgaggtcg caacgcatcc tgaagtcgat cgaggagcag 1200 
366 gaacgcatca tctcgatcca gcgtggtttc ttgaccataa atcgagaggt acacgcccat 1260 
368 gacaacgcca tcgacgtcta ccgaagctgg attcgctgcg atgccaagag gacgttcgtt 1320 
370 gatgctcatg tgatgggttt acctgcaaaa atagtcagca gccaaatcgg aggcggcggc 1380 
372 ttcgccgccg ctgccagcag gctcccccac ctacgcgctc cgcttcgctc gcgcttcggt 1440 
374 gctccgcccg caggcccagg agcgagtttg cgcctcgttt agtccatcta aggggttcct 1500 
376 agctggcttg aggtcgcaac gcatcctgaa gtcgatcgag gagcaggaac gcatcatctc 1560 
378 gatccagcgt ggtttcttga ccataaatcg agaggtacac gcccatgaca acgccatcga 1620 
380 cgtctaccga agctggattc gctgcgatgc caagaggacg ttcgttgatg ctcatgtgat 1680 
382 gggtttacct gcaaaaatag tcagcagcca aatcggccgg cctttttcta tctgcccggt 1740 
384 cagccccccg agaccaacca tgaaacaggc cgtctctctg tcaaggccaa gccgctacgc 1800 
386 ggtgctatcg cagccctgac agagagacac ccagcttcag agcggcaagt atcgggggga 1860 
388 tgccctcaag tgtggttcat gcgggtgaaa gttgttgctc agcaacgctt ttcacttgcg 1920 
390 aaccgatatt atcgggggcc gcacatccgc tgcgggcaat cgataatgca agtgatcacg 1980 
392 aagattttcc caagtcgcgc cagcttcgac gagtccgagg atctcgccga agacgtaagg 2040 
394 cgcacaagtc cgaatcatca tccacgatcg cgccggaatg atcgcaacca tgaccggggc 2100 
396 agattcttcc tgctcaacga tctgagcatc tgttagttct gccccaagac cagctcgggc 2160 
398 acgcaatcca cgggaccacg cgattgcccg acgtcccatc gaaccaaact caaattctcg 2220 
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400 ccacagttcc aacgcttgtg gatccccgcc cactgcatca acagcgattt cccagggtgc 

402 acggttgcca tgtcgaccac tttttccgtc gccactacca acctccatac caacgccaga 

404 tgcaattttc gtcagatacg cagcgagaac ttgatcagct tcaccgccga tctttcgtac 

406 atcgagacca cccgaattac gtagtggcgc agcaaatccc agagatacga gtttggaagt 

408 ccaccgatcg aacatcgcat ccgagaagga ttcgaggatg ttctcactca cgtcaccact 

410 gaacatgagt agcgcgtgaa cgtggacgtg ccagccgttt tttccgtgag tgatttcaac 

412 agcgcgcacg tatccgtcgc agccgtacat ttcacgttcc gtacgccaac gacgaccgtt 

414 ggtcgcagct ttccaggctg ccgaaagtcc agtccatagg tcgtggagcc gctgaccagc 

416 tgtatggcgc atggtcatcg tcaccatcgc aacagatcca gtcccgagtt gatgagcaac 

418 aacttgagaa atttcgtctg cacgatgtgc accgactttt cccgcacagc aggggcagat 

420 ccagcccttt ccgcaggaac gaaggcctcc gaatccagaa cctttcggac cgttgacaat 

422 ggtcacaccg ttcacgccag aaatcggccg gccacaggcg ttaaatgttt ctgacgtggt 

424 gatttgttga agtttgggtc gcagttcgtg ccggatgccg cgcttatcgg acgacacgag 

426 gacgggaggc cggtctttgc cggaaaggtg ttcagcactt acgctggtca taacgagcgg 

428 ggtcctagtc aagtaggagc ctcgaaggcg gcggcagggt ggtccaacac ccttcgtcgc 

430 cgctcgtatt ttcggagtaa atccagctag ttcagctcgg atactccact tcgaggttca 

432 tcgattattt ggtttttatc cacttaacca gcagaaacag cgtttatcgc tgatctgctg 

434 gtcagtgcgg cgtgtcgggg gagtcgctag tccgcggcga gtccccatgc ttcgagaaca 

436 ccgaccttct cttctggggt tctgcttgtc ttcaccagtg catcgaacag acctcggtat 

438 tcacccaagt gttcaatatc gaatccggct tccctggcgt aatcaggggt gtagtagcag 

440 cacatcgcag ccagaatctc ggacgattcg gcgcgttcac cagcatgaat ccaaccataa 

442 acgtcatgcc caccccatag atcaggccct cgatgatcgt aaatgccaac ggctagtcgg 

444 aggatgaata ccgtagcttc gtgcttcacg catcaaccct ctgatctgct gcactcagaa 

446 ttgcatgacc tcccgaatga ctgcataact cgtcgtagac ctgagcaacg aacgaaggcc 

448 gatcagcatt gtccatgaag agttggacga acttcggccg gacgaggcca atccacggcg 

450 cagtcaaagt ttcaaaatca tgtgcctcga ggtgctcatg cattgcaacc gcccatgcgg 

452 cccctcgagc ggcgcaccag tctcgttcaa ctccctcgct gtccgaaatg tcgtatttaa 

454 ggcccagtga tcgtccaact tcggcagctg cgtcactggc acgtttccaa tcgtcaccgc 

456 gtaagtcgtt gagctttccg agttcatcgc ctagaagcag ctcagacatt gcaaaaacgg 

458 tcatcgaact gacccatcgt ggaccgacta gtgcaccaag gtcgtcgtcg gtgatctgca 

460 tgccgcgaag ttcgtcgacg acagcttggc cttccaaacc tactctggcc ctgagtattt 

462 cagttattac gagatgatcg ttcggccagc ctgatttgat ccggagtgca gtcgttacga 

464 ctcgttccgt gggcaggttt cggcgtgagg cgagtttttc tcctgcctca tgtgcaacct 

466 tctcaaattg ctgtcgaatg taggtgttta ccgggattgc gtctgtcggg tagccgatca 

468 aggtgtgtcc tcctgtgtgt tcggttgtca gcctatgtcg ccgagatgtg ggtattccga 

470 ggcgattgtc attcgttgtg ctcggtcgat gttcagtgcg gcttcgtacg cgaggtctgc 

472 gttttcgacg taactcgcgt aggtcgagta ctcacctacg cgaaccgttc ggatcatttg 

474 gcgccgtagt ccgggttggt cgaagaagcc ttgaccaggg acgaatcctt cgaccagtgc 

476 gcactcttca ggtgttgcgt tggggtgcag cattttgaca gattcaggtt cgtctacgcg 

478 gagagtcatt ttcaccgcga agttcgagcg ggcgtttcca cccacgatgg aagcttccgc 

480 acgttgagcc aagagcaaca ttctgatgcc tgctttggca gactgagcag cgatctgtcg 

482 aacaagcgat gtgatgcggg gtgcgtatct gtctgctggt ttcagaccgt tggttgcatc 

484 gaaatcctgt gcgccctcga tgattccggg aaattcttcc agtacgagca ggatgagagg 

486 tagtgctggc gagaacaacg aaattttgtc tatgcgtcga tcccagaaac actcgattcg 

488 tcggtcagat tctgctttga cgaactggag cactcggagg actttgtcaa aatcgttcag 

490 cccgagctcg atgttcggtt cagccggtcg tcggtggacg aatggggcta gtaagacgga 

492 agtgggatcg actccgacga cacgcacagc gggattcgat ccagcctgtg cgagcaggtt 

494 gtaggtgcat tgagattttc cggaacgggt tttgccttga atgagccagt gagcagcatc 

496 tttggctata tcgaccatga caggttgagc tagttcgttc catccaatcg caatcgggat 
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